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Surgeons: 68th meeting (21 mm. behind the anterior commissure and 11 mm. below the intercommissural line) at a distance of 13 to 14 mm. from the midline. This could be changed to an arm or leg response if the electrode was moved 2 mm. anteriorly or posteriorly respectively.
Arrest of speech by stimulation and alterations of speech mechanism by section could not be produced within the ventro-lateral thalamus and probably not within any part of the thalamus.
With stimulation at 60 c/s sensations of tingling and electric shock were more constant in the nucleus ventralis posterior medialis and lateralis than in the underlying leminiscus and also demonstrated some antero-posterior face-arm-leg distribution but with more overlap.
Of four cases with persistent hypoaesthesia, one had a moderate amount of thalamic pain which seemed to result from a lesion underlying the thalamus. There was increasing evidence that thalamic pain did not result from a lesion involving the thalamus. A persistent bitter taste was experienced by this patient (and two others) and taste discrimination was altered on the contralateral portion of the tongue.
At 16 mm. behind the foramen of Monro (19 mm. behind the anterior commissure) introduction of a 15 mm. electrode produced cessation of tremor in two patients out of three and the arm-leg response was obtained.
Using auditory amplification this effect occurred 2 to 3 mm. after the intense firing of the nucleus ventralis posterior lateralis and the whining sound of the zone grillage had stopped and the electrode was in the subthalamus. Occasionally a rhythmic 5 c/s discharge was obtained which stopped with the tremor, being apparently evoked rather than autonomous. In other cases opening the fine wire of the leucotome could achieve temporary suppression of tremor. Contrary to their previous impression that the optimum point for producing hypotonia was slightly more anterior and closer to the nucleus ventro-lateralis a lesion of the above-mentioned region produced marked hypotonia. Alertness and mental processes did not seem to be impaired by ventro-lateral thalamic lesions so that contralateral lesions could be made later with impunity.
CRYOGENIC SURGERY IRVING S. COOPER (New York) presented a report of a complete system for cooling or freezing biological tissue and his experience with the use of intense cold as a physiological and surgical tool. He noted that during the past century there had been several reports of investigations into the use of extreme cold as an agent of physiological inhibition or surgical destruction of tissue within the nervous system.
He noted that five mechanisms had so far been described through which extreme cold produced chemical and morphological change in tissues. They were dehydration and toxic concentration of electrolytes, crystallization and rupture of cell membranes, denaturation of lipid-protein molecules within the cell membrane, thermal shock, and vascular stasis.
The cryogenic system which he used would cool temporarily or freeze and destroy a predictable volume of tissue in a sharply delimited fashion. The refrigerant was liquid nitrogen, the temperature of which was -196°C. This cooled a vacuum insulated cannula, only the tip of which was not insulated, so that cooling or freezing occurred only in the tissue surrounding the cannula tip. Temperature was monitored by thermocouple in the cannula and controlled automatically by a servomechanism.
This system provided an ideal method for basalganglion surgery for Parkinsonism and other disorders of 52 involuntary movement. Initial cooling of the cannula tip provided a temporary block or reversible lesion, whilst freezing at -60 to -70°C. produced a sharply circumscribed lesion of sufficient size to provide lasting relief of symptoms. The frozen lesion was generally tolerated without producing any morbidity. For this reason, in some cases of torticollis or dystonia, he had been able to perform bilateral thalamectomy simultaneously without ill effect and with very satisfactory therapeutic results.
The system had also been applied to brain tumour surgery either to freeze a tumour solid in order to dissect it out en bloc or to produce freezing necrosis of tumour in situ. Freezing necrosis of tumours in other parts of the body had confirmed the usefulness of this technique as an ancillary approach to the surgery of neoplasms.
He concluded that intense cold as a surgical tool within biological tissue was anaesthetic, haemostatic, physiologically reversible, controllable, and tolerated without insult to the remainder of the organism. GEOFFREY KNIGHT (London) said that in a series of 500 cases of restricted orbital undercutting evidence indicated that the maximum benefit was derived from the posterior 2 cm. of an incision 1-8 cm. wide lying 1 cm. from the middle line and 1 cm. above the orbital roof extending to a distance of 6 cm. from the frontal poll. This incision was in the substantia innominata which lay below the caudate nucleus and overlay area 13 of the cortex and contained fibres descending from the frontal cortex, converging towards the hypothalamus, where they could be divided at a point below and behind the ascending thalamo-frontal radiation. The area also contained fibres of the amygdaloid complex and an important projection from area 13 to the ventro-mesial hypothalamic nuclei.
In relation to bone landmarks, the posterior extremity of the incision lay 1 cm. above the anterior clinoids and the inner border lay 1 cm. from the middle line over the inner third of the sphenoid wing.
Two rows of four seeds of radioactive Ytrrium (Y. 90) were inserted bilaterally within a plane 1-8 cm. wide, 2 cm. long, lying 1 cm. above the orbital roof 1 cm. from the middle line and extending to a point 1 cm. above the anterior clinoid process; these seeds were inserted from in front and not from above in order to avoid damage to the caudate nucleus, which might well alter the effect.
Thirty-two out of 35 patients had responded well. Cases of depression, anxiety states, and obsession did best. Patients of poor personality, such as hysterics and schizophrenics, failed to reach the highest grades. Of the first 25 patients, eight were completely relieved in grade 1; 10 were to all intents and purposes completely relieved and required no treatment; four were improved and still required drugs, and three were unchanged.
These results had been achieved without mortality in patients of advancing years and poor physical condition. Four In 25 severe diabetic patients, a compromise procedure had been employed; this involved a difference in technique whereby, after low section of the stalk, its hypophyseal end was dissected and excised with a portion of the pituitary gland. The operation ensured a moderate degree of pituitary insufficiency but did not produce crippling hypofunction. The anatomical rationale was indicated and two post-mortem specimens were presented to show a comparative difference in the degree of pituitary necrosis between stalk section and excision.
Follow-up periods ranged from two and a half years to six months. There had been one operative death and one subsequent death from myocardial infarction three months after surgery. Both cases presented useful object lessons. In 15 patients progressive visual loss had been completely arrested; most of these had had no further retinal haemorrhage and many had shown improvement in vision. Eight surviving patients who had not been helped by operation were discussed, and certain conclusions reached regarding the proper timing and selection of patients. The intracerebral formation rate was essentially unchanged as hydrocephalus developed, but there were marked changes in the absorptive capacity of the ventricular system. As hydrocephalus developed this absorptive capacity was increased over the normal ventricle so that formation of cerebrospinal fluid did not produce a pressure gradient between the ventricular cerebrospinal fluid and the brain. This was considered as additional evidence that the blockade to the flow of cerebrospinal fluid was not the force causing ventricular enlargement. Resistance to flow was, however, too great to respond to the sudden pressure changes produced by the choroid plexus pulsation.
Experiments had been carried out to measure changes in the intraventricular pore size using inert molecules of various sizes. 3 Thirty minutes after giving 100 mg./kg. acetazolamide the fraction of blood lost as cerebrospinal fluid was reduced from control value of 0 142±002 to 0-02±0-02 (10 animals).
4 Acetazolamide, 10-4 and 10-3M and ouabain 10-4 and 10-5M were effective in inhibiting the formation of fluid when they were applied topically to the plexus.
5 Analysis of CO2 in arterial blood and venous blood of the choroid plexus showed that there was insufficient additional CO2 in the venous blood to meet the demands of the ion exchange hypothesis for secretion.
PRIMARY SPONTANEOUS CEREBROSPINAL FLUID RHINORRHOEA J. E. A. O'CONNELL (London) said that cases of spontaneous cerebrospinal fluid rhinorrhoea could be separated into two groups: (I) Secondary, in which the leak resulted from a gross lesion producing erosion of the cranial floor, for example, an osteoma of a nasal sinus, an intracranial neoplasm, or internal hydrocephalus; (2) primary, in which no cause could be found for it.
Exploration in two cases of primary spontaneous cerebrospinal fluid rhinorrhoea had revealed abnormality which permitted large prolongations of the subarachnoid space access to the lamina cribosa of the ethmoid. Study of the anatomy of this region demonstrated that the tissue barrier between the prolongations of the subarachnoid space around the olfactory nerves and the nasal cavity might measure only a fraction of a millimetre. Normally the cribriform plate was closely and entirely covered by the olfactory bulb and overlying frontal lobe.
When this protective coverillg was defective and a wide subarachnoid channel gained access to the cribriform plate the arachnoid sheaths of the olfactory nerves could become distended with cerebrospinal fluid. It was suggested that the normal cerebrospinal fluid pulse gave rise to progressive enlargement of one or more of these channels with the eventual development of primary spontaneous cerebrospinal fluid rhinorrhoea.
FACTORS UNDERLYING INACCURATE LOCALIZATION OF TEMPORAL LESIONS
R. C. SCHNEIDER and E. C. CROSBY (Ann Arbor, Mich.) presented a group of six cases in which symptoms strongly indicated the involvement of a specific cortical area but the lesion was located in some other cortical field. All the patients had verified lesions, E.E.G. studies and, in some instances post-mortem material in which the anatomical pathways involved had been studied.
Only two patients were described in detail; the first had a frontal lesion irritating the uncinate fasciculus and the other a lesion pressing on the cingulum. Both had temporal lobe symptoms and E.E.G. foci which regressed v,ith excision of the lesion.
All six patients in the series were thought to be psychotic or confused and insufficient attention had been paid to the history of the illness. All presented the clinical picture usually associated with symptoms suggesting involvement in one brain region which had actually resulted from irritative lesions at distant cortical sites. This clinical picture was modified by some signs and symptoms characteristic of the involvement of the actual site of the lesion. The E.E.G. evidence in all the cases where it was obtainable supported the thesis that there was firing from the site of the lesion to the region which gave rise to the accompanying clinical signs, the primary focus being at the site of the lesion and secondary foci in the area or areas to which the primary site fired.
Anatomically speaking, such firing to secondary areas implied an interconnexion of the areas over association bundles. Major association bundles inter-relating frontal, temporal, and occipital regions were the uncinate fasciculus, the inferior and superior longitudinal fasciculus, and the superior frontal-occipital (or occipitalfrontal) fasciculi.
Cingulate areas were related with the more temporally situated portion of the limbic lobe and, through it, with various temporal regions over components of the cingulum. All of these bundles consisted in part of multisynaptic and in part of longer fibres.
They said that these cases also indicated that in cortical and subcortical lesions cortical functioning, like the functioning of all parts of the nervous system, depended on the interrelation and the activation of neuron arcs and was not an expression of the activity of isolated cortical or subcortical regions. 10 months showed no return of attacks and the E.E.G., which included pentothal sphenoidal leads, showed no evidence qf epilepsy.
They -concluded that the occurrence of paroxysmal dysphasia in seizures was strong evidence that the attack began in the dominant hemisphere whereas ictal speech auto iatism might occur in seizures beginning in either hemisphere, though more often in the minor one.
BEHAVIOUR AFTER TEMPORAL LOBECTOMY AYUB K. OMMAYA (Bethesda) presented an analysis of 180 cases of so-called temporal lobe epilepsy coming to operative treatment. Emphasis was placed on the interictal:behaviour of such patients as well as on the characteristic ictal disturbances. A one-to 10-year postoperative follow-up period was scrutinized from the clinical, psychological, and social aspects. A preliminary group of 106 such patients who had undergone standard anterior temporal lobectomy was compared from these three aspects with a group of 25 cases serving as controls consisting of cases coming to operation with the same criteria as the lobectomized cases, but at craniotomy no excision of cerebral tissue was done because of the repeated electrocorticographic finding of diffuse dysrhythmia as opposed to focal activity seen pre-operatively. Thus two groups of temporal lobe epilepsy considered good candidates for focal excision were compared. The results in the lobectomized cases were as follows: Excellent 7-3% (no fits or aura); good 55 2 % (very few fits or aura); poor 37 5 % (little change or worsening of seizure). The results in the control group undergoing craniotomy were as follows: Excellent 0, good 59-1 %, poor 40 9%. Thus the improvement in the lobectomized cases (62-5 %) was only 3-4 % greater than in the cases not undergoing temporal lobectomy (59-1 %). This difference was not statistically significant. Moreover the quality of improvement in the two groups suggested no real difference, and indeed a comparison of the poor results in the two groups showed a significantly better social adjustment in those patients not undergoing temporal lobectomy.
It isthus suggested that although surgery did reduce the seizure activity of such patients it was not known what the crucial factor in the improvement was. Four possibilities were envisaged if the above results were true. 1 Improvement followed from the effects of the total therapeutic environment at the ward and surgery was irrelevant. 2 Improvement followed some unknown change occurring in the brain when exposed at craniotomy and electrocorticography. 3 A combination of (1) and (2) above. 4 Lastly, the observed improvement might be part of the natural history of a disease which was primarily a behavioural disorder but was dramatically highlighted by epileptic manifestations. This concept would fit in with other observations on the long-term follow-up of patients with temporal lobe epilepsy, e.g., by Slater and his colleagues. The role of surgery in such a behavioural disorder was then unknown but might be to accelerate or retard the natural progress of the disease.--It was proposed that a controlled trial of temporal lobectomy combined with a minimum of a 10-year follow-up period of observation of such patients was the only way in which these questions could be resolved. and in his series of 1,686 cases 14 %, whereas in postmortem material it was 21 to 33 % and 29 % in his series.
The age incidence was the same as single aneurysms with the same loading of the older age group with hypertensive females; the incidence of hypertension was the same. The sex incidence showed a higher proportion of females and was similar to that of single posterior communicating aneurysms. In the series 251 had multiple aneurysms and it was most common to find two or three; only a small proportion had more than three. Through a radiological-pathological correlative study an attempt had been made to establish angiographic criteria for the identification of the aneurysm which had ruptured. A detailed review had been made of the case records of a large number of patients who had had the bleeding sites verified at necropsy, including histological study of aneurysms. Angiographic findings concerning the morphology of the aneurysms, physiological and anatomical alterations in the cerebral vascular arborization, and other radiological changes had been checked by pathological means. Objective radiological standards for identifying the ruptured aneurysm, among multiple lesions, had been found which were highly reliable when applied alone. When the angiographic signs were interpreted in the light of the total radiological picture and integrated with clinical findings, it should be possible to determine the offending lesion in the vast majority of instances.
VERTEBRAL ARTERY SYNDROMES LORD BRAIN (London) said that since the vertebral arteries supplied the basilar artery and the posterior cerebral arteries and their branches, lesions of the vertebral artery, which might be situated anywhere between the subclavian artery and the basilar, might produce symptoms resulting from impairment of the circulation as high as the posterior cerebral artery. Syndromes of the vertebral artery included (1) symptoms of lesions within the distribution of the posterior cerebral artery, (2) symptoms of acute vascular lesions of the brain-stem or cerebellum, (3) symptoms of chronic progressive brain-stem ischaemia, and (4) symptoms of paroxysmal brain-stem ischaemia. Their principal causes were trauma to the cervical spine, atheroma, cervical spondylosis, and tumours in the posterior fossa. (1), (2), and (3) might exist singly or in any combination.
He stressed that the basic anatomy and pathology should take into account the relation of the vertebral artery to the intervertebral diFcs, neurocentral joints, and apophyseal joints in the cervical spine. Atheroma rendered the vessels more susceptible to pressure or displacement. Intervertebral disc narrowing by shortening the cervical spine tended to produce kinking of the vertebral arteries. Atheroma of the internal carotid arteries might interfere with collateral circulation. Pathological changes in the vertebral artery might lead to emboli, progressive ischaemia, or intermittent ischaemia.
The commonest symptom of a lesion within the distribution of the posterior cerebral artery was visual field defect. A case was cited in which this followed traction on the cervical spine for spondylosis. Another case was cited in which it was the result of neck injury in a young man.
Acute vascular lesions of the brain-stem or cerebellum might also follow manipulation of the neck or be associated with cervical spondylosis. It was suggested that in cases of head injury, particularly to the elderly, injury to the vertebral arteries in the neck might lead to lesions in the brain-stem.
The clinical picture of chronic progressive ischaemia of the brain-stem was not discussed, but it was pointed out that signs of this might provide support for a vascular origin of paroxysmal symptoms and that bilateral extensor plantar reflexes in elderly patients might be due either to brain-stem ischaemia was discussed with special reference to head movement. The typical patient was elderly with both cervical spondylosis and atheroma and who complained of one or more of the following symptoms: Vertigo, especially on head-turning or change of posture, drop attacks, and syncopal attacks. In normal people head rotation to one side might temporarily arrest the blood flow through the contralateral vertebral artery where it passed through the transverse process of the atlas (a film illustrating this point was shown). In cervical spondylosis it had been demonstrated that a similar arrest might occur on the ipsilateral side lower in the cervical spine. Thus in the presence of cervical spondylosis and atheroma head rotation might temporarily arrest the blood flow through both vertebral arteries. While the three symptoms mentioned might any of them be due to other causes there was now accumulating evidence that they could be produced by temporary compression of the vertebral arteries in the neck. In the brachiovertebral syndrome atheromatous narrowing of one subclavian artery before the origin of the vertebral artery might produce characteristic symptoms. The radial pulse on the affected side was diminished, or absent, and exercise of that upper limb caused vertigo or even loss of consciousness. Angiography in such cases showed that owing to the difference in blood pressure between the two brachial arteries blood passed up the vertebral artery on the normal side and down the artery on the affected side thus temporarily reducing or abolishing the blood supply to the brain-stem.
Narrowing of the subclaviani artery at this site, however, did not always give rise to symptoms, or it might be associated, as in one case cited, with persistent ischaemic symptoms within the vertebro-basilar distribution. of spinal enterogenous cyst. In three cases intradural cysts exposed and removed were histologically compatible with enterogenous cysts. In one case, a 38-year-old man, the cyst was the only abnormality and had caused spinal cord compression at the mid-thoracic level. In a second case the cyst was associated with a hairy back, scoliosis, and a lumbo-sacral spina bifida with double dural canal. In a third case there was widespread abnormality of the spine and ribs, a bony spur at T.8.9 level with split spinal cord. In this case part of a bilocular cyst was embedded in the cord. In the fourth case, a boy of 7, the spinal lesion had not been verified by operation. He had an anterior spinal defect in the upper dorsal region with a filling defect on myelography. This was associated with a mediastinal mass, thought to be a cyst. At a previous operation a mesenteric cyst had been removed and a jejunal diverticulum found. The only neurological abnormality in this case was some clumsiness of the left hand and of the right foot with increased tone in the right leg. Because of the excellent quality of radiological images now possible through projection of the image of a film on a television monitor it was possible rapidly and easily to perform many of the special 'photographic' techniques which had enhanced diagnostic radiology in the past but which were tedious and cumbersome when accomplished strictly by methods of photographic manipulation. The most valuable of these techniques concerned the use of closed-circuit television in the so-called 'subtraction read-out' technique. Through some minor alteration of the equipment, it was possible conveniently and easily to employ these techniques in any contrast examination in which the subject was not required to move. This was particularly helpful in diagnostic neuroradiology, where it was possible to visualize all of the contrast material without interference due to overlying densities of soft tissue and bone. Magnification of the radiological image might be quickly and easily accomplished. This added much to the diagnostic value of certain examinations. Another application concerned the reversal of the radiological image. This was quite helpful in the interpretation of positive contrast angiograms and in reversing Poloroid prints. It was anticipated that in the near future closedcircuit television would become an important tool not only from the standpoint of communication and teaching but also from that of radiological diagnosis as well.
